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VT6103 


FAST ETHERNET 10 / 100 
1-PORT PHY / TRANSCEIVER 


PRODUCT FEATURES 


e Single Chip 100Base-TX / 10Base-T Physical Layer Solution 
e Dual Speed — 100/10 Mbps 

e Half and Full Duplex 

e MII Interface to Ethernet Controller 

e MII Interface to Configuration & Status 

e Optional Repeater Interface 

e Auto Negotiation: 10/100, Full / Half Duplex 

© Meet All Applicable IEEE 802.3, 10Base-T and 100Base-Tx Standards 
@ On Chip Wave Shaping — No External Filters Required 

e Adaptive Equalizer 

e Baseline Wander Correction 


e LED Outputs 


— Link Status 

— Duplex status 
— Speed Status 
— Collision 


e 48 Pin SSOP Package 
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OVERVIEW 


The VT6103 is a Physical Layer device for Ethernet 10Base-T and 100Base-TX using category 5 Unshielded, Type | Shielded, 
and Fiber Optic cables. This VLSI device is designed for easy implementation of 10 / 100 Mb/s Fast Etherent LANs. It interfaces 
to a MAC through an MII interface ensuring interoperability between products from different vendors. 


LEDs 


Serial 
EEPROM 


VT6102 
MAC 


MI Interface TX-+,- 


Physical 
Ethernet 
Connection 


VT6103 
PHY 


MII Interface RX+,- 


Straps 


Figure 1. Typical System Block Diagram 
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Pin Diagram 
MDIO 1 48 RESET# 
MDC 2 47 VCCOSC 
PHYADI /RXD3 3 46 XI 
PHYAD2 /RXD2 4 45 xO 
PHYAD3 /RXD1 5 44 GNDOSC 
PHYAD4 / RXDO 6 4B GNDTX 
VDD 7 42 VCCTX 
GND g VT6103 4; TX+ 
BYPOSC / RXDV 9 40 TX- 
RXC 10 39 GNDTXC 
ISO /RXER 11 ~=6©Fast 38 VCCPLL 
GND 12 3 REXT 
VCC 13 Ethernet GNDPLL 
TXER 14 Media 35 GNDRX 
TXC 15 34 SD / FXEN 
TXEN 16 Interface 33 RX+ 
TXDO 17 . 32 RX- 
TXD1 ig Chip 3} VCCRX 
TXD2 19 30 PD# 
TXD3 20 29 LED3 / NWAYEN 
SYMB / COL 21 28 LED2 / DUPLEX 
RPTR/ CRS 22 27 LED! / SPD100 
GND 23 26 LEDO / LINK 
VDD 24 25 INT# / PHYADO 


Figure 2. Pin Diagram 


Pin List 
Table 1. Pin List (Alphabetical Order) 


Pin # Pin Name Pin # Pin Name 
21 O/I |COL/SYMB RXD1 / PHYAD3 
22 O/I |CRS/RPTR RXD2 / PHYAD2 


RXD3 / PHYAD1 


LEDO / LINK 
LED1 / SPD100 
LED2 / DUPLEX 
LED3 / NWAYEN 


VCC 
VCCOSC 
VCCPLL 
VCCRX 
VCCTX 


6 | 10/1 |RXDO/PHYAD4 
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Pin Descriptions 
Table 2. Pin Descriptions 


Management Interface (MI) 
Signal Name Signal Description 


IO | Management Interface (MI) Data I/O. Received from the external MAC. 
Management Interface (MI) Clock. Received from the external MAC as a timing 
reference for MDIO 


INT#/PHYADO | 25 | O | Management Interface (MI) Interrupt Out. Active low. 


Media Independent Interface (MII) 
Signal Name Pin # Signal Description 


Vo 
RXC 10 O | Receive Clock. Timing reference for transfer of RXD and RXDV. 25 MHz when 
operating at 100 Mbps and 2.5 MHz when operating at 10 Mbps (always active). 
RXD3 / PHYAD 1, O | Receive Data. These bits transition with RXC. RXD[3:0] should accepted by the external 
RXD2 / PHYAD2, MAC for each RXC period in which RXDV is asserted. RXDO is the least significant bit. 
RXD1 / PHYAD3, While RXDV is de-asserted, RXD[3:0] have no effect upon the switch’s MAC and the 
RXD0 / PHYAD4 value of RXD[3:0] is unspecified. 
RXDV / BYPOSC Receive Data Valid. RXDV is driven to indicate that nibbles are being presented on the 
MII for receiving. RXDV transitions synchronous to RXC. It is asserted synchronously 
with the first nibble of the preamble and remains asserted while all nibbles to be received 
are presented to the MII. 
RXER / ISO Receive Error. The VT6103 asserts this output when it receives invalid symbols from the 
network 


TXD{[3-0] I | Transmit Data. These bits transition relative to TXC. TXD[3:0] are accepted from the 
external MAC for each TXC period in which TXEN is asserted. TXDO is the least 
significant bit. While TXEN is de-asserted, TXD[3:0] have no effect and the value of 
TXDJ[3:0] is unspecified. 

Transmit Enable. Indicates transmit active from the MII port. TXEN transitions 
synchronous to TXC. TXEN indicates that the nibbles presented on TXD[3-0] are valid 
for transmission. TXEN is asserted synchronously with the first nibble of the preamble 
and remains asserted while all nibbles to be transmitted are presented to the MII interface. 
Transmit Error. The MAC asserts this input when an error has occurred in the input 
stream. 

COL /SYMB Collision Detect. Asserted asynchronously upon detection of a collision on the medium 
and remains asserted while the collision condition persists. 

CRS / RPTR Carrier Sense. Asserted asynchronously upon detection of a non-idle medium or while 
TXEN is asserted. Deasserted asynchronously upon detection of idle conditions on both 
transmit and receive media. Remains asserted throughout the duration of a collision 
condition. 


Signal Name Signal Description 


Transmit Plus. Differential outputs for FX, 100BaseTx, or 10BaseT transmission. 
Transmit Minus. Differential outputs for FX, 100BaseTx, or 10BaseT transmission. 
Receive Plus. Differential inputs for FX, 100BaseTx, or 10BaseT reception. 
Receive Minus. Differential inputs for FX, 100BaseTx, or 10BaseT reception. 
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Strap Options 


Signal Name 
SYMB / COL 


Signal Description 


Symbol Mode. Latched into register 16 (register 10h) bit-2 at power-up / 
reset. Internally pulled low for default disabled. 


RPTR/CRS 


Repeater Mode. Latched into register 16 (register 10h) bit-4 at power-up / 
reset. Internally pulled low for default disabled. 


ISO / RXER 


Isolate. Latched into register 0 bit-10 at power-up / reset. Internally pulled 
low for default disabled. 


PHYAD/[4:0] / RXD[0:3], INT# 


PHY Address. Latched into register 16 (register 10h) bits 15-11 at power-up 
/ reset. Internally pulled low, low, low, low, and high for default 00001b. 


LINK / LEDO 


Test Mode Enable. 0=Enable, 1=Disable. Do not leave floating. Pull high 
with 10K ohms if not used. 


SPD100 / LED1 


Speed Select. Latched into register 0 bit-13 at power-up / reset (O=Speed 10, 
1=Speed100). If NWAYEN is not pulled down at power-up / reset, this pin 
is also latched as Speed support in register 4 (Auto-Negotiation 
Advertisement Base Page). Do not leave floating. Pull high or low with 10K 
ohms. 


DUPLEX / LED2 


Duplex Mode Select. Latched into register 0 bit-8 at power-up / reset 
(O=Half, 1=Full). If NWAYEN is not pulled down at power-up / reset, this 
pin is also latched as Duplex support in register 4 (Auto-Negotiation 
Advertisement Base Page). Do not leave floating. Pull high or low with 10K 
ohms. 


NWAYEN / LED3 


N-Way Enable. Latched into register 0 bit-12 (Auto-Negotiation Enable) at 
power-up / reset (0=Disable, 1=Enable). Do not leave floating. Pull low with 
10K ohms if not used. 


FXEN /SD 


Fiber Mode Enable. Latched into register 16 (register 10h) bit-10 at power- 
up / reset (0=Disable, 1=Enable). Do not leave floating. Pull low with 10K 
ohms if not used. 


Note: For the pins listed above, pullup / pulldown status is latched during powerup / reset. External strap option values may be 
set by connecting the indicated pin to a 10K ohm pull down for 0 (L) or to a 10K pull up for 1 (H). 


LED Outputs 


Signal Name 


LEDO / LINK 


Signal Description 
LED Output 0. See Register 16 (10h) bits 5-6 & Table 6 for LED function. 


LED1 / SPD100 


LED Output 1. See Register 16 (10h) bits 5-6 & Table 6 for LED function. 


LED2 / DUPLEX 


LED Output 2. See Register 16 (10h) bits 5-6 & Table 6 for LED function. 


LED3 / NWAYEN 
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LED Output 3. See Register 16 (10h) bits 5-6 & Table 6 for LED function. 
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Resets, Clocks, Control and Status 
Signal Name Pin # | I/O | Signal Description 
XI 46 I 


Crystal In. Connect to 25 MHz crystal and to 22pF 5% to GNDOSC. Can alternately be 
driven by an external clock source (3.3V voltage swing) with XO unconnected. 
xO 45 Crystal Feedback. Connect to other side of 25 MHz crystal and to 22pF 5% to GNDOSC 
BYPOSC / RXDV 9 Bypass Oscillator. Connect to pullup to use an external oscillator instead of a crystal. 


Power and Ground 


Signal Name 1V/O | Signal Description 
Digital I/O Power. 3.3V nominal (3.15V to 3.45V). For digital I/O 


~ 


~ 


Core Power. 3.3V nominal (3.15V to 3.45V). For internal digital logic. 


OpPul ul cyruyl cy roy uy 


~~ 
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REGISTERS 


Register Overview 


The VT6103 internal register set consists of thirty-two 16-bit 
MI (Management Interface) registers (of which 9 registers are 
currently undefined / reserved). 


The bits of PHY registers 0-8 are defined by the IEEE 802.3u 
standard. The remaining PHY registers have vendor specific 
bit definitions. All register bits implemented by the VT6103 
are described in this data sheet (see register summary table 
below, bit summary table on the next page, and detailed 
register descriptions on following pages). 


PHY registers are addressed by the MAC by sending register 
address pointer information via the MI interface (serially over 
the MDIO pin clocked by MDC) with register read / write 
data transfer via the same pins. For more information on this 
mechanism, refer to IEEE 802.3 section 22.2.4. 


In the register descriptions that follow, the following 
abbreviations are used: 


RW = Read / Write 
RO = Read Only 
SC = Self Clearing 
LH = Latch High 
LL = Latch Low 


“Self Clearing” bits are normally 0. If set to 1 they will 
perform the indicated function then automatically be cleared 
back to 0 by the chip. “Latch High” and “Latch Low” bits are 
used to record that an event (level) occurred. For Latch High 
bits, if the bit ever goes high, it will latch at that high level 
until read (the read will clear the bit). For “Latch Low” bits, 
if the bit goes low, it will stay at a low level until read (the 
read will set the bit high). 


Table 3. Register Summary 


Offset 


0 

03 
04 
0 
0 


7 


Colo 
AID 
ain 


9-15 


18 


2 


NO — —le SS 
ee \o SYN Lm 


0 
2 

23 
24-25 
26 
27 
29 


18-19h |-reserved- 


oo 


2 
30 
31 
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| Offset [Management Interface Registers _| Bits | Default 

2 

5 

| 06h _|Auto-Negotiation Advertisement Next _| 

| 07h |Link Partner Advertisement Next 

[09-0Fh [-reserved@ FS | 
> 7 


| 17h [False Carrier / SQE Counter 


| 16 | 
| 16 | 
1 


oO 


Acc 


Page 


SEs 


[RO | 
[RO | 
[RO | 
1 [RO | 
[RO | 
[RO | 
| 
[RO | 
[RO | 
[RO | 
[RO | 
1 
1 


W 
W 
W 
W 
W 
FFFCh | RW 
W 
W 
W 
W 
W 
W 


| 16 | 001Bh | 
| 16 | 0000h | RW | 


6 
6 
6 
6 
6 10 
6 10 
6 10 
6 10 
6 10 
6 11 
6 11 
6 11 
6 1 
6 1 
6 1 
6 1 
6 1 
6 14 
6 14 
6 1 
6 1 
6 1 
6 1 
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Table 4. Register Bit Summary — Registers Defined by 802.3u 


OUI (sb)| = | = | 
a 
| 9 |Aneg Restart] Cap 100T2H_| 
| 8 | Duplex | Extd Status _| OUI (msb) Link 
| 7 | COL Test_| Message | Partner 
ea Supr sae Code Field | Message 
| Aneg Complete| or Code Field 
eee Aneg Link 
| Link Status _| Status Revision Selector Partner Code Field 
Selector 
Field 


Table 5. Register Bit Summary - Vendor Defined Registers 


PHY 
Address 


LED 
Select 
Symbol 


Speed 


pple 


pha Mode aa Mask Page Revd Int Page Revd Status 
Cable Type Mask Jabber Int Jabber Status Link |Receive} False | Used 
Mask Revd Code Err Int | Revd Code Err Status | Fail | Error |Carrier| For 
Mask Bad SSD Int Bad SSD Status Count | C Count | Test 
Seed 
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Register Descriptions 


Offset 0 (00h) — MI Control (3100h).............s.secsesesseeeees RW 
15) (PHY Rest. ci ccsccscen ns heiidienaie default = 0, SC 15 Capable of 100 Base-T4 Operation................. def=0 
14 Loopback Mode 14 Capable of 100 Base-TX Full Duplex............. def=1 
” - Disables: cceteceste citings tseeseepenstecscaeesncas default 13. Capable of 100 Base-TX Half Duplex ............ def=1 
1 Enable 12 Capable of 10 Base-TX Full Duplex............. def=1 
13. Speed Select LSB 11 Capable of 10 Base-TX Half Duplex ............ def=1 
0 10 10 Capable of 100 Base-T2 Full Duplex.............. def=0 
1 100 — rreesscsscsssssesssssecssrcsesscssceseesrseneeees default 9 Capable of 100 Base-T2 Half Duplex ............. def=0 
12 Auto-Negotiation Process 8 Extended Status Information in Rx16............ def=0 
0 Disable JT Reserved o.eeeeececcecscesseesteeseeeseeeeeeees always reads 0 
1 Enable... cscssssscssssssssesesscssesessesseness default 6 Capable of Accepting MI Frames 
11. Power Down with MI Preamble Suppressed........................ def=1 
QO: Disableg. vi itiiasaiieieecngean dd default 5  Auto-Negotiation Process Completed............. def=0 
1 Enable 4 Remote Fault Condition Detected ........... LH, def=0 
10 Electrically Isolate PHY from MII 3 Capable of Auto-Negotiation Operation........ def=1 
(Os DD Icy: 10) (er default 2 Lim Status .......cccccccccccccccccccccccccceecccesssece LL, def=0 
1 Enable 1 Jabber Condition Detected....................... LH, def=0 
9  Auto-Negotiation Restart.................. default = 0, SC 0 Capable of Extended Register............0..0.0000.. def=1 
8 Duplex Mode Select 
0 Half 
Mis + PUM saasseusdadescssciececescacaadeacdsssanstecencsatece default 
7 COL Test 
O.- Digable J ccicicivnaiuensacciousiacace default 15-0 Company ID MSBs.................... always reads 0101h 
1 Enable : 
6 — Speed Select MSB «2.2.0... reserved, always reads 0 Offset 3 (03h) — PHY Identifier 1 (8F20h)..................0+ RO 
5-0 Reserved oicccccccccsccccscsssssssesssseseeeees always reads 0 15-10 Company ID LSBs ..................... always reads 23h 
9-4 Manufacturer’s Part number ....... always reads 32h 


3-0 Manufacturer’s Revision Number....always reads 0 
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Offset 4 (04h) — AutoNegotiation Advertisement Base Page 


15) (Next Page: .uccc2c.civedctimkacieiik default = 0 

14 Received Code Word Recognized....RO, default = 0 

13. Remote Fault... cee seeeeeeeeeeeees default = 0 

12-11 Reserved oo... ceeceeeeeetteeteeeeees always reads 0 

10 Pause Operation for Full Duplex Link .. default = 1 

9 100 Base-T4 Capable...........00.. ee default = 0 

8 100 Base-TX Full DuplexCapable.......... default = 1 

7 100 Base-TX Half Duplex Capable ........ default = 1 

6 10 Base-TX Full Duplex Capable......... default = 1 

5 10 Base-TX Half Duplex Capable ........ default = 1 

4-0 Selector Field... eee default = 00001b 
Offset 5 (05h) — Link Partner Advertisement Base Page 

QOOQDN) siicsssciscsssciscccsecsiscsssciveccossttecesscvsccensessinseservevetsetseiseden RO 

TS. Next Page: sisddaccctisneecnciiascnens default = 0 

14 Received Code Word Recognized........... default = 0 

13. Remote Fault... eee eeeeeeeeeeeeees default = 0 

12-11 Reserved oo...eeececeeseetteeteeeeees always reads 0 

10 Pause Operation for Full Duplex Link .. default = 0 

9 100 Base-T4 Capable...........00.. ee default = 0 

8 100 Base-TX Full DuplexCapable.......... default = 0 

7 100 Base-TX Half Duplex Capable ........ default = 0 

6 10 Base-TX Full Duplex Capable......... default = 0 

5 10 Base-TX Half Duplex Capable ........ default = 0 

4-0 Selector Field... eee eeeeeeeeeeeeeeeees default = 0 


Offset 6 (06h) — Auto-Negotiation Expansion (0004h)... 


-RO 


15-5 
4 


3 


2 


ReS@rved.  sssisisiintaivaciedetneiaantes always reads 0 
Parallel Fault Detect in Auto-Negotiation Process 

sdrsthsutes ratte swe sauatouts LH, default = 0 
Link Partner Capable of Next Page Process 

sipiiisinieistieeeedeiants default = 0 
Capable of Next Page Process................. default = 0 
Page Received in Auto-Negotiation Process 

sol sue ceuseeieiaedaeeeiseswe ees LH, default = 0 
Link Partner Capable of Auto-Negotiation 
PYOCOSS:  eeesdsestiesaiessteisAeati cde hengessthea default = 0 
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Offset 7 


07h) — AutoNegotiation Advertisement Next Page 


11 


IN@XO Page: .cccgsedilisceiietladiniecseetceschive default = 0 
Received Code Word Recognized ... RO, default = 0 
Message Page ............cccceceeseesseeseeeteetteetees default = 1 
Capable of Complying with Message ..... default = 0 
Toggle Bit oe eeeeeeeeeeeeeeees RO, default = 0 


10-0 Message Code Field or Unformatted Code Field 


sUuesd wsbevtovuscucs ieee feacutaeeestss default = 001h 


Offset 8 (08h) — Link Partner Advertisement Next Page 
0000h 


-10- 


Next Page: 2.3 scedestisiiactsdaiincee pave default = 0 
Received Code Word Recognized ........... default = 0 
Message Page ............cccecceecesseeteeteesteeteees default = 0 
Capable of Complying with Message ..... default = 0 


Wogele Bit 6. i:essces-ctecziscehieahice cote retdeess default = 0 


10-0 Message Code Field or Unformatted Code Field 


agaued lu debebevlesaed saastaestizeneloendsus default = 0 
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Offset 16 (10h) — PHY Configuration 1 (0800h)............. RW 
15-11 PHY AddresS................cccccccscesceseeneees default = 01h 
10 Fiber Mode 
O: Disabl@sczicddescacatietichie edema default 
1 Enable 
9 Cable Type 
0 UTPS5 and STP (100 ohm) cable............ default 


1 STP 150 ohm cable 
8 Force PHY in Link Good Status 


OQ Disable iicicseccindinianinideaiied default 
1 Enable 

7  Base10Tx Low Squelch Level Select 
0 Regular Cable Length... eee default 


1 Long Cable (> 100 meters) 
6-5 Programmable LED Output Select 


LEDO LED1 LED2 LED3 
00 Link/Act Speed Duplex COL....def 
01 Pwr/TxAct Link/RxAct Speed Duplex 
10 Speed100 Speed10 Act Duplex 


11 Pwr/TxAct Link/RxAct Speed COL 
4 Repeater Mode 


AO)EREs DSK: 15) (eeeceneeeren renee pera erserie pee rreree default 
1 Enable 

3 ‘Interrupt Select 
0 Assert interrupt on INT#..... eee default 
1 Assert interrupt on MDIO 

2 ‘Sy MDOl MOE s...65.cccseccccossesoceossssseenseesaseoosesesesressese RO 
0 Disablesiscckcuisiiekeciec a. Gee default 
1 Enable 


Revision 1.1 April 15, 2002 


Offset 17 (11h) — PHY Configuration 2 (F7FFh)........... RW 


15 Jabber Detect 
0 Disable 
L- FENADI Ss. sscsissncsseessscesosconceseessdescoscessonesesse default 
14 Signal Quality Error Detect 
0 Disable 
I.  EMAableycsssstsisessssnsssacsstencessestesscetsessonscenss default 
13. Auto-Polarity Correction 
0 Disable 
L “EMAble cessive icssccasicscessscesssceacssscsosavcesesecess default 
12. ‘Far End Fault Detect 
0 Disable 
D  EMAble yeccsssssantscscssscsvescasenaeccunsevseressveesese default 
11 Change Seed .......... cc cccscccsssrsssesscsesssenes Self Clearing 
QO: - Disable siices:ciancii tetiies tects default 
1 Enable 
10-0 Seed —eececceccteecesecsteeesteeeseees default = 7FFh 
Offset 18 (12h) — PHY Configuration 3 (0800h)............ RW 


15. Bypass Scrambler and Descrambler Functions 
O Disable visi.i:.iscstedeianidaninenneies default 
1 Enable 

14 Bypass 4B5B Encoding and Decoding Functions 
O Disable... eee eccccesseesceeceeseeeteeeteesseesees default 
1 Enable 

13. Bypass Symbol Alignment Function 
O Disable... ceccecesceesececeeseeeseeeteeesenaees default 
1 Enable 

12. Bypass NRZI Encoding and Decoding Functions 
Or Disable siiessicticceneetacecieleseeteats default 
1 Enable 

11) —_ Loss Syne Function ..............ccssseeseeeee Self Clearing 
0 Disable 
Mi. <Binalbblesccsscccscicccceectsessendesescecescnsseesseessaen default 

10 Lost Sync Timer Select 
Ov “22 USCC sir, 2 iss saci he tdekacks eada tates dene esees default 
1 2 msec 


9-0: iRéserved = ssisccdasiciieatiecannn: always reads 0 
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Offset 19 (13h) — PHY Configuration 4 (FFFCh 


ssusbavice RW 


15 


14 


10 


1-0 


Mask Interrupt Function 

0 Disable 

Li) Bina bles scccscareccessscsissestscasscrasssscssseossscoases default 
Mask Interrupt on Link-Up Status 

0 Disable 

D. Hitnablesssscaceaccsssasasessssossacatesansdeesessosesseatee default 
Mask Interrupt on Link-Fail Status 

0 Disable 

Mi) male isasucsatssitsskecscascacacdestansstesssceaccatsete default 
Mask Interrupt on Link Status Change 

0 Disable 

L Btiablessvecccccssccocastsstestetadedistissssbeccecddeave default 
Mask Interrupt on Auto-Negotiation Process 
Complete 

0 Disable 

LD Bina le sasscciccesi cess sesccessctaccencsbsnsesccuscesneaes default 


Mask Interrupt on Page Received in Auto- 
Negotiation Process 
0 Disable 
Dh HMA accscsiecssicsticcsdnssessadastscestosscsoassacsens default 
Mask Interrupt on Jabber Condition Detect 
0 Disable 
D. Eta lets ctectsccossstsecsscttacccsssadacesscesseoseses default 
Mask Interrupt on Invalid Symbol Received 
0 Disable 
D. PMaD Ne scsccssssscessedcecesatescczesaitecssiteouctiedass default 
Mask Interrupt on SSD Delimiter Error Detected 
0 Disable 
1 Enable... ecssscsscsssessccsssesscssssesserseness default 
Mask Interrupt on ESD Delimiter Error Detected 
0 Disable 
VD: BMAD) csccccevseccssdessesccisescastesssssesisesssssaste default 
Mask Interrupt on Signal Quality Error Detected 
0 Disable 
Ds . HMable:sccsesscesssssicccetescacsascsssvestussdessssadses default 
Mask Interrupt on Link Fail Counter in Rx15 
Count to Max 

0 Disable 

i: » Mable iasssusiatssxsscécsscescecaasessdutsdestscosccastace default 
Mask Interrupt on Invalid Symbol Received 
Counter in Rx16 Count to Max 

0 Disable 

D> Himablesivecacatecsssticcsdtscessatesiccssdnssscoscvatiace default 
Mask Interrupt on False Carrier Counter in Rx17 
Count to Max 


0 Disable 
L. UBT ablG' ts cccscececceesceesscesstseeseeasosescsoceassrs default 
RESCrved. — cssissssscedesecscessesddeceestensincs always reads 0 
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Offset 20 (14h) — PHY Status 


OOOON)..............rsererrereeees RO 
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15 


14 


13 


12 


11 


10 


— 


Polarity Inversion Base10-Tx 
O Disable... eececceceeseeseeceeseeeteeeteesseesees default 
1 Enable 
Link Up Status.......0.000..c eee LH, default = 0 
Link Fail Status .......00000.00 ee LL, default = 0 
Link Status oo... ceeceseeeeeseeeeeteeeenees default = 0 


Auto-Negotiation Process Complete....... default = 0 


Page Received in Auto-Negotiation Process 
Eseges Seudevanesureseusstunecactteitees LH, default = 0 


Jabber Condition Detect................... LH, default = 0 


Error Code Symbol Received........... LH, default = 0 


Start of Stream Delimiter Error ......LH, default = 0 


End of Stream Delimiter Error........ LH, default = 0 


Signal Quality Error Detected ......... LH, default = 0 


Link Fail Counter in Rx15 Count to Max 
Secu lessbesccsosceseesssteeeusseeest ee LH, default = 0 


Invalid Symbol Received Counter in Rx16 Count 
tO Max iiecccccccccccecccesesesessseseeseess LH, default = 0 


False Carrier Counter in Rx17 Count to Max 
Seuidetanevsaaceuistusssanuaeessestiivs LH, default = 0 


PHY Speed Status ............0c cece default = 0 
PHY Duplex Status «0.0.0.0... eee default = 0 
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Offset 21 (15h) — Link Fail Counter (0000h 
15-0 Link Fail Count 


Offset 22 (16h) — Invalid Symbol / Jabber Error Counter 
0000h 


Speed 100 


15-0 Count of Invalid Symbols Received default = 0 


Speed 10 


15-0 Jabber Detect Count...........0.00000. default = 0 
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Offset 23 (17h) — False Carrier / SQE Counter (0000h). RO 


Speed 100 


15-0 False Carrier Count default = 0 


Speed 10 


15-0 SQE Detect Count default = 0 


Register Descriptions 


WU 


Technologies, Inc. 
We Connect 


VT6103 - Fast Ethernet 10 / 100 PHY / Transceiver 


Offset 26 (Ah) — PHY Test Configuration 1 (0012h) ...RW 


15 


14-9 


5-4 


1-0 


PHY Capability to Set Baseline Wander 
Correction Circuit Correction Amount 
O: ‘Disablews2s3 ani Siseceaceisarcwe tae default 


1 Enable 
Baseline Wander Correction Circuit Value 
PHY Capability to Read Baseline Wander 
Correction Circuit Correction Amount 


QO: “Disables iescsti cee: hacseiiiecienietanaes: default 
1 Enable 

Baseline Wander Upper’ Limit Overflow 

TNGICATION cssscsscescccsceccsecedecscesesensecntecesvecsssesnectars LH 
O° Disables iiccciecies. disaiesee easciske deeds default 
1 Enable 

Baseline Wander Lower’ Limit Overflow 

DMGIGATOM: cetel cd Sacceccesesasedcvcascectaseactentictsicanveccess LH 
QO: Disable siciiccsseceie sete ienteesdhicesceenaeeces default 
1 Enable 


FTxD10, FTxData10En Clock Phase Selection 


Gesubcascususcsiceehecuctuascesateesseies default = 01b 
Drive Kill Pattern Mode 
OQ. . Disable esis sc cassscisovesscesodssaigeiwcssivenccenseesves default 
1 Enable 


Asynchronous Baseline Wander Correction 


Oo « Disables: jseecsscssstsstecteecinnaenusiesic default 
1 Enable 
Asynchronous Baseline Wander Correction Peak 
Detection Threshold ................scesseeees default = 10h 
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Offset 27 A Bh) — PHY Test Configuration 2 (C500h) .. RW 
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15 


14 


13 
12 


11 


10 


10 Squelch Signals Debounce 

0 Disable 

Li. Bina ble cccscessssdesescsedtostascaarsecsussestesscisascscs default 
10 Squelch Signals Go Idle State Debounce 

0 Disable 


Il! AETIADIC, <ictiscscccpeesvecesaseesecsnsstecesevesesssaceans default 
10 Squelch Signals Idle Condition Select .....def = 0 
NLP Pulse Length 

Q! WOO MS ccscaccssecsesssvgssesosttusesedunvssensesvaeesants default 

1 150ns 
Force Transmit Data 

O Disable sisscccssesesseicosicstsevvsiiss.desieesel esis default 

1 Enable 
NLP Watchdog 

0 Disable 


1 Enable (10 will go Link Fail if too many 
NLP’s received in NLPMinTime at Link Up 


SLAUUS) wcccscaccssccascescctsececsesassesccsesceseccucdess default 

Set Rx21-23 MIB Counters to FFFEh 
O Disable esivcssieseiccsisneswiiincesssceseeeviss default 
L “Einablesesissccascdesiiecstivaceseeieti Self Clearing 


10 Stop Receive Data if Squelch Signals Go Idle 
State 


0 Disable 
1 “EMADIE siscsicssassccscesscsescsteessecssonssseressenesess default 
Drive Overshoot Pattern for 100 Characterization 
OQ!) DISAable, scceee cs scesst avs esdenicicisoenvesshsdeaies default 
1 Enable 
Fast Drive NLP Pattern for 10 Characterization 
O = Disable......ccccccecesecesseessseesseeesseeeseeeeaes default 
1 Enable 
F Direct Drive (See Bits 0-4) 
QO: .DisablésiceiAcieiiiccnwietcknwkis default 
1 Enable 


Replacement Value for TXER if FDirectDrive 
(bit-5) is Set 

Replacement Value for TXD if FDirectDrive (bit- 
5) is Set 
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Offset 28 (ACh) — PHY Test Configuration 3 (0208h) ... RW 
15 Hold DPLL Phase Setting 


(Os DD Icy: 10) (or default 
1 Enable 
14-10 DPLL Clock Phase Setting...................... default = 0 


9-8 DPLL Low Pass Filter Bandwidth ..... default = 10b 
7 Output DPLL Recovered Clock Phase to PHY 
O” Disables si28iescensnith ieee default 
1 Enable 
6 PHY Set DPLL Phase Capability 
0 Disable ooo... cece ecscccesccesscesseeesseeesseeeeees default 
1 Enable 
5 DPLL Loopback Mode 
O° Disables iccsetceniianicvins dete iesedeeisss default 
1 Enable 
4 Rd100, Rd10 Output to PHY 
Os Disables iecsic 5 ecctieeeetiniceeni eee default 
1 Enable 
3. Slew Rate Control for 100 Transmitter 
0 Disable 
L_  -EMADI6 issssicsssssssscosetcsssssveosssoecscnssseecesenses default 
2 Baseline Wander Correction 
LO BD 1<y: 10) (oe default 
1 Enable 
1 Equalizer Peak Detector Scheme Control Using 
Value in Bit-0 
OQ Disable sis. ccsciccdceieiesiccseiiidbaceienitecoes default 
1 Enable 
0 Control Equalizer Peak Detector Scheme... def =0 
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Offset 29 1 Dh) — PHY Test Configuration 4 (0030h)... RW 
15 Hold Adeq Operation, Keep Current Equalizer 
Gain Setting 
QO Disable seccctsctn eden iieet aiid. default 
1 Enable 
14-9 Adeq Gain Amount Setting .........00000000.. default = 0 
8 Adeq Can Output Gain Setting 
O .Disablesccc. igh. iene, default 
1 Enable 
7 PHY Can Set Adeq Gain Amount 
>: < SIS eI Saag seta va hes es pets ca ps Sccesecte cts tetevettestis default 
1 Enable 
6-5 Adeq Low Pass Filter Bandwidth ....... default = 01b 
4  Adeq Test Buffers AOP1/AON1, AOP2/AON2 


0 Disable 
Dh, Bia ble vccstcssccccssesscctectaccacssessecsssseosectoctens default 
3-2 Adeq Clock Setting for 100BaseT Adaptive 
Hequallizer oo... ee eceeeeeeeeeeeeeeeeeteeneeeees default = 0 
1 Bypass 10BaseT Receiver Filter 
O). Disable scccge sevice. ceed ciesscticesed scszcinc cease default 
1 Enable 
0 Mask Sqh10m and Sqi10m in Test Mode 
QO) Disable isicsscssscissscsonsveveneestsaspacestest extesaes default 
1 Enable 


Offset 30 (Eh) — PHY Test Configuration 5 (001Bh) .. RW 
15-14 Fx Mode Transmitter Current Source Control, 
10BaseT Transmitter Output Slew Rate Control 
a jegete sxe cavesesdbatesseesansvenweiares default = 00b 
13-12 10BaseT Pre-Emphasis Control.......... default = 00b 
11-10 Control Attenuator Attenuation Factor, 
100 Transmitter Output Amplitude ... default = 00b 
9-8 100BaseT Programmable Select Clock Phase to 
Latch Transmit Data ............0. default = 00b 
7-6 10BaseT Transmitter Output Signal Amplitude 
bshuoeouversitessstineeeetastiteeiieents default = 00b 
5-3 ADEQ Peak Detector Reference Peak Select 
saagiadiers cxasecuaersaniiuceatecateves default = 011b 
2-0 ADEQ Slicer Threshold Level Select 
sedestastdacetascsstssaeeusaeti sete stes default = 011b 


Offset 31 (AFh) — PHY Test Configuration 6 (0000h) ... RW 


15-10 Select Signal Output to LED Pins........... default = 0 

9-5 Select Signal Output to MII Pins............ default = 0 

4 Speedup Flags in NwayTxSm.................. default = 0 

3. Speedup Tx10Flag in TxAct10.....0000000... default = 0 

2 Speedup NLPMaxFlag in Timev............. default = 0 

1 Speedup NLPMinFlag in Timer ............. default = 0 

0 Speedup StabFlag in MLTStatus............ default = 0 
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FUNCTIONAL DESCRIPTION 


General 


The VT6103 is a complete 10 / 100 Mbps Ethernet Media 
Interface IC. The VT6103 has the following main sections: 
controller interface, encoder, decoder, scrambler, descrambler, 
clock and data recovery, twisted pair transmitter, twisted pair 
receiver, and MI serial port. A block diagram is shown in 
Figure 3. 


The VT6103 can operate as a 100Base-TX device (hereafter 
referred to as 100 Mbps mode) or as a 10Base-T device 
(hereafter referred to as 10 Mbps mode). The differences 
between 100 Mbps mode and 10 Mbps mode are data rate, 
signalling protocol, and allowed wiring. 100 Mbps TX mode 
uses two pairs of category 5 or better UTP or STP twisted pair 
cable with 4B5B encoded, scrambled, and MLT-3 coded 62.5 
MHz ternary data to achieve a throughput of 100 Mbps. 10 
Mbps mode uses two pairs of category 3 or better UTP or STP 
twisted pair cable with Manchester encoded, 10 MHz binary 
data to achieve a 10 Mbps thruput. The data symbol format 
on the twisted pair cable for the 100 and 10 Mbps modes is 
defined in the IEEE 802.3 specification. 


On the transmit side for 100 Mbps TX operation, data is 
received on the controller interface from an external Ethernet 
controller. The data is then sent to the 4B5B encoder for 
formatting. The encoded data is then sent to the scrambler. 
The scrambled and encoded data is then sent to the TP 
transmitter. The TP transmitter converts the encoded and 
scrambled data into MLT-3 ternary format, preshapes the 
output, and drives the twisted pair cable. 
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On the receive side for 100 Mbps TX operation, the twisted 
pair receiver receives incoming encoded and scrambled MLT- 
3 data from the twisted pair cable, removes any high 
frequency noise, equalizes the input signal to compensate for 
the effects of the cable, qualifies the data with a squelch 
algorithm, and converts the data from MLT-3 coded twisted 
pair levels to internal digital levels. The output of the twisted 
pair receiver then goes to a clock and data recovery block 
which recovers a clock from the incoming data, uses the clock 
to latch in valid data into the device, and converts the data 
back to NRZ format. The NRZ data is then unscrambled and 
decoded by the 4B5B decoder and descrambler, respectively, 
and outputted to an external Ethernet controller by the 
controller interface. 10 Mbps operation is similar to 100 
Mbps TX _ operation except (1) there is no 
scrambler/descrambler, (2) the encoder/decoder is Manchester 
instead of 4B5B, (3) the data rate is 10 Mbps instead of 100 
Mbps, and (4) the twisted pair symbol data is two level 
Manchester instead of ternary MLT-3. 


The Management Interface, (hereafter referred to as the MI 
serial port), is a two-pin bidirectional link through which 
configuration inputs can be set and status outputs can be read. 
Each block plus the operating modes is described in more 
detail in the following sections. Since the VT6103 can 
operate as either a 100Base-TX or a 10Base-T device, each of 
the following sections describes the performance of the 
respective section in both 100 and 10 Mbps modes. 
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802.3u MII 


The VT6103 incorporates the Media Independent Inter-face 
(MII) as specified in clause 22 of the IEEE 802.3u standard. 
This interface may be used to connect PHY devices to MAC 
or repeater devices in 10/100 Mb/s systems. This section 
describes both the serial MII management interface as well as 
the nibble wide MII data interface. The management interface 
of the MII allows the configuration and control of multiple 
PHY devices, the gathering of status and error information, 
and the determination of the type and abilities of the attached 
PHY(s). The nibble wide MII data interface consists of a 
receive bus and a transmit bus each with control signals to 
facilitate data transfer between the PHY and the upper layer 
(MAC or repeater.) The VT6103 supports the MII interrupt 
function. 


Serial Management Register Access 


The serial MII specification defines a set of thirty-two 16-bit 
status and control registers that are accessible through the 
serial management data interface pins MDC and MDIO. The 
VT6103 implements all the required MII registers as well as 
several optional registers. These registers are fully described 
in the registers section of this document. A description of the 
serial management access protocol follows. 


Serial Management Access Protocol 


The serial control interface consists of two pins, Management 
Data Clock (MDC) and Management Data Input/Output 
(MDIO). MDC has a maximum clock rate of 10 MHz and no 
minimum rate. The MDIO line is bidirectional and may be 
shared by up to 32 devices. The MDIO frame format is 
shown in IEEE802.3, section 22.2.4.4. The MDIO pin has an 
internal pull-up resistor (1.5Kohm) which will pull MDIO 
high during IDLE and turnaround. In order to initialize the 
MDIO interface, the station management entity sends a 
sequence of 32 contiguous logic ones on MDIO to provide the 
VT6103 with a sequence that can be used to establish 
synchronization. This preamble may be generated either by 
driving MDIO high for 32 consecutive MDC clock cycles, or 
by simply allowing the MDIO pull-up resistor to pull the 
MDIO pin high during which time 32 MDC clock cycles are 
provided. In addition, 32 MDC clock cycles should be used if 
an invalid start, pop code, or turn-around bit is detected. 
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The VT6103 waits until it has received this preamble 
sequence before responding to any other transaction. Once 
the VT6103 serial management port has initialized, no further 
preamble sequencing is required until after a power-on / reset 
has occurred. The Start code is indicated by a <01> pattern. 
This assures the MDIO line transitions from the default idle 
line state. Turnaround is an idle bit time inserted between the 
Register Address field and the Data field. To avoid 
contention, no device actively drives the MDIO signal during 
the first bit of Turnaround during a read transaction. The 
addressed VT6103 drives MDIO with a zero for the second bit 
of Turn-around and follows this with the required data. IEEE 
802.3 section 22.3.4.1 shows the timing relationship between 
MDC and MDIO as driven / received by the Station 
Management Entity (SME) and the VT6103 (PHY) for a 
typical register read access. For write transactions, the station 
management entity writes data to an addressed VT6103 
eliminating the requirement for MDIO Turnaround. The 
Turnaround time is filled by the management entity inserting 
<10> for these two bits. 


Preamble Suppression 


The VT6103 supports a Preamble Suppression mode. If the 
station management entity (i.e. MAC or other management 
controller) determines that all PHYs in the system support 
Preamble Suppression by returning a one in this bit, then the 
station management entity need not generate preamble for 
each management transaction. The VT6103 requires a single 
initialization sequence of 32 bits of preamble following 
power-up/hardware reset. This requirement is generally met 
by the mandatory pull-up resistor on MDIO in conjunction 
with a continuous MDC, or the management access made to 
determine whether Preamble Suppression is supported. While 
the VT6103 requires an initial preamble sequence of 32 bits 
for management initialization, it does not require a full 32 bit 
sequence between each subsequent transaction. A minimum 
of one idle bit between management transactions is required as 
specified in IEEE 802.3u. 


PHY Address Sensing 


The VT6103 can be set to respond to any of the possible 32 
PHY addresses. Each VT6103 connected to a common serial 
MII must have a unique address. It should be noted that while 
an address selection of all zeros <00000> will result in PHY 
Isolate mode, this will not effect serial management access. 
The VT6103 provides five PHY address pins, the state of 
which are latched into the PHYCTRL register (address 10h) at 
system power-up / reset. These pins are described in the pin 
descriptions section of this document. 
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Nibble-Wide MII Data Interface 


Clause 22 of the IEEE 802.3u specification defines the Media 
Independent Interface. This interface includes a dedicated 
receive bus and a dedicated transmit bus. These two data 
buses, along with various control and indicate signals, allow 
for the simultaneous exchange of data between the VT6103 
and the upper layer agent (MAC or repeater). The receive 
interface consists of a nibble wide data bus RXDJ[3:0], a 
receive error signal RXER, a receive data valid flag RXDV, 
and a receive clock RXC for synchronous transfer of the data. 
The receive clock can operate at either 2.5 MHz to support 10 
Mb/s operation modes or at 25 MHz to support 100 Mb/s 
operational modes. The transmit interface consists of a nibble 
wide data bus TXD[3:0], a transmit error flag TXER, a 
transmit enable control signal TXEN, and a transmit clock 
TXC which runs at either 2.5 MHz or 25 MHz. Additionally, 
the MII includes the carrier sense signal CRS, as well as a 
collision detect signal COL. The CRS signal asserts to 
indicate the reception of data from the network or as a 
function of transmit data in Half Duplex mode. The COL 
signal asserts as an indication of a collision which can occur 
during half-duplex operation when both a transmit and a 
receive operation occur simultaneously. 


Collision Detect 


For Half Duplex, a 10Base-T or 100Base-X collision is 
detected when the receive and transmit channels are active 
simultaneously. Collisions are reported by the COL signal on 
the MII. 


If the VT6103 is transmitting in 10 Mb/s mode when a 
collision is detected, the collision is not reported until seven 
bits have been received while in the collision state. This 
prevents a collision from being reported incorrectly due to 
noise on the network. The COL signal remains set for the 
duration of the collision. Ifa collision occurs during a receive 
operation, it is immediately reported by the COL signal. 
When heartbeat is enabled (only applicable to 10 Mb/s 
operation), approximately 1 ms after the transmission of each 
packet, a Signal Quality Error (SQE) signal of approximately 
10 bit times is generated (internally) to indicate successful 
transmission. SQE is reported as a pulse on the COL signal of 
the MII. 
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Carrier Sense 


Carrier Sense (CRS) may be asserted due to receive activity, 
once valid data is detected via the Smart Squelch function 
during 10 Mb/s operation. For 10 Mb/s Half Duplex 
operation, CRS is asserted during either packet transmission 
or reception. For 10 Mb/s Full Duplex operation, CRS is 
asserted only due to receive activity. CRS is deasserted 
following an end of packet. In Repeater mode (pin 63 / bit 9, 
register address 19h), CRS is only asserted due to receive 
activity. 


MII Isolate Mode 


A 100Base-X PHY connected to the mechanical MII inter- 
face specified in IEEE 802.3u is required to have a default 
value of one in bit 10 of the Basic Control Register (BCR, 
address 00h.). The VT6103 will set this bit to one if the PHY 
Address is set to 00000 upon power-up / hardware Reset. 
Otherwise, the VT6103 will set this bit to zero upon power-up 
/ hardware reset. With bit 10 in the BMCR set to one, the 
VT6103 does not respond to packet data present at TXD[3:0], 
TXEN, and TXER inputs and presents a high impedance on 
the TXCK, RXCK, RXDV, RXER, RXD[3:0], COL, and CRS 
outputs. The VT6103 will continue to respond to all serial 
management transactions over the MII. While in Isolate 
mode, the TX+/TX-— outputs are dependent on the current 
state of Auto-Negotiation. The VT6103 can Auto-Negotiate 
or parallel detect to a specific technology depending on the 
receive signal at the RX+/ RX— inputs. It is recommended 
that the user have a basic understanding of clause 22 of the 
802.3u standard. 
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Link Integrity and AutoNegotiation 


General 


The VT6103 can be configured to implement either the 
standard link integrity algorithms or the Auto Negotiation 
algorithm. The standard link integrity algorithms are used 
solely to establish an active link to and from a remote device. 
There are different standard link integrity algorithms for 10 
and 100 Mbps modes. The Auto Negotiation algorithm is 
used for two purposes: (1) To automatically configure the 
device for either 10/100 Mbps and Half/Full Duplex modes, 
and (2) to establish an active link to and from a remote device. 
The standard link integrity and Auto Negotiation algorithms 
are described below. 


10Base-T Link Integrity Algorithm — 10Mbps 

The VT6103 uses the same 10Base-T link intergrity algorithm 
that is defined in IEEE 802.3 Clause 14. This algorithm uses 
normal link pulses, referred to as NLP's and transmitted 
during idle periods, to determine if a device has successfully 
established a link with a remote device (called Link Pass 
state). The transmit link pulse meets the template defined in 
IEEE 802.3 Clause 14. Refer to IEEE 802.3 Clause 14 for 
more details if needed. 


100Base-TX Link Integrity Algorithm -100Mbps 


Since 100Base-TX is defined to have an active idle signal, 
there is no need to have separate link pulses like those defined 
for 10Base-T. The VT6103 uses the squelch criteria and 
descrambler synchronization algorithm on the input data to 
determine if the device has successfully established a link with 
a remote device (called Link Pass state). Refer to IEEE 802.3 
for both of these algorithms for more details. 


AutoNegotiation Algorithm 


As stated previously, the Auto Negotiation algorithm is used 
for two purposes: (1) To automatically configure the device 
for either 10/100 Mbps and Half/Full Duplex modes, and (2) 
to establish an active link to and from a remote device. The 
Auto Negotiation algorithm is the same algorithm that is 
defined in IEEE 802.3 Clause 28. Auto Negotiation uses a 
burst of link pulses, called fast link pulses and referred to as 
FLP's, to pass up to 16 bits of signaling data back and forth 
between the VT6103 and a remote device. The transmit FLP 
pulses meet the templated specified in IEEE 802.3. A timing 
diagram contrasting NLP's and FLP's is shown in IEEE802.3. 
The Auto Negotiation algorithm is initiated by any of the 
following events: (1) Power up, (2) device reset, (3) Auto 
Negotiation reset, (4) Auto Negotiation enabled, or (5) a 
device entering the Link Fail State. Once a negotiation has 
been initiated, the VT6103 first determines if the remote 
device has Auto Negotiation capability. If the remote device 
is not Auto Negotiation capable and is just transmitting either 
a 10Base-T or 100Base-TX signal, the VT6103 will sense that 
and place itself in the correct mode. If the VT6103 detects 
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FLP's from the remote device, then the remote device is 
determined to have Auto Negotiation capability and the device 
then uses the contents of the MI serial port Auto Negotiation 
Advertisement register and FLP's to advertise its capabilities 
to aremote device. The remote device does the same, and the 
capabilities read back from the remote device are stored in the 
MI serial port Auto Negotiation Remote End Capability 
register. The VT6103 negotiation algorithm then matches its 
capabilities to the remote device's capabilities and determines 
what mode the device should be configured to according to 
the priority resolution algorithm defined in IEEE 802.3 Clause 
28. Once the negotiation process is completed, the V6103 
then configures itself for either 10 or 100 Mbps mode and 
either Full or Half Duplex modes (depending on the outcome 
of the negotiation process), and it switches to either the 
100Base-TX or 10Base-T link integrity algorithms (depending 
on which mode was enabled by AutoNegotiation). Refer to 
IEEE 802.3 Clause 28 for more details. 


AutoNegotiation Outcome Indication 


The outcome or result of the Auto Negotiation process is 
stored in the speed detect and duplex detect bits in the MI 
serial port Status Output register. 


AutoNegotiation Status 


The status of the Auto Negotiation process can be monitored 
by reading the Auto Negotiation acknowledgement bit in the 
MI serial port Status register. The MI serial port Status 
register contains a single Auto Negotiation acknowledgement 
bit which indicates when an AutoNegotia-tion has been 
initiated and successfully completed. 


AutoNegotiation Enable 


The Auto Negotiation algorithm can be enabled (or re-started) 
by setting the Auto Negotiation enable bit in the MI serial port 
Control register or by strapping the LED3 pin (NWAYEN 
strap). When the Auto Negotiation algorithm is enabled, the 
device halts all transmissions including link pulses for 1250- 
1600 mS, enters the Link Fail State, and restarts the 
negotiation process. When the Auto Negotiation algorithm is 
disabled, the selection of 100 Mbps or 10 Mbps modes is 
determined by the speed select bit in the MI serial port Control 
register, and the selection of Half or Full Duplex is 
determined by the duplex select bit in the MI serial port 
Control register. 


Auto Negotiation Reset 


The AutoNegotiation algorithm can be initiated at any time by 
setting the Auto Negotiation reset bit in the MI serial port 
Control register. 


Link Indication 


Link activity is also indicated on the LEDO pin whenever a 
link is detected. LEDO starts blinking on activity. 
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Encoder 


4B5B Encoder — 100 Mbps 


100Base-TX requires that the data be 4B5B encoded. 4B5B 
coding converts the 4-Bit data nibbles into 5-Bit data code 
words. The mapping of the 4B nibbles to the 5B code words 
is specified in IEEE 802.3. The 4B5B encoder takes 4B 
nibbles and converts to 5B words according to IEE802.3, and 
sends the 5B words to the scrambler. The 4B5B encoder also 
substitutes the first 8 bits of the preamble with the SSD 
delimiters (/J/K symbols) and adds an ESD delimiter (/T/R 
symbols) to the end of every packet, as defined in IEEE 802.3. 
The 4B5B encoder also fills the period between packets, 
called the idle period, with a continuous stream of idle 
symbols, as shown in IEE802.3. 


Manchester Encoder — 10 Mbps 


The Manchester encoding process combines clock and NRZ 
data such that the first half of the data bit contains the 
complement of the data, and the second half of the data bit 
contains the true data, as specified in IEEE 802.3. This 
guarantees that a transition always occurs in the middle of the 
bit cell. The Manchester encoder in the VT6103 converts the 
10 Mbps NRZ data from the controller interface into a 
Manchester Encoded data stream for the TP transmitter and 
adds a start of idle pulse (SOI) at the end of the packet as 
specified in IEEE 802.3. Manchester encoding of the NRZ 
data occurs only when TXEN is asserted. 
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Decoder 


4B5B Encoder — 100 Mbps 


Since the TP input data is 4B5B encoded on the transmit side, 
it must also be decoded by the 4B5B decoder on the receive 
side. The mapping of 5B nibbles to 4B code words is 
specified in IEEE 802.3. The 4B5B decoder takes the 5B 
code words from the descrambler, converts them into 4B 
nibbles. The 4B5B decoder also strips off the SSD delimiter 
(/J/K symbols) and replaces them with two 4B Data 5 nibbles 
(/5 symbol), and strips off the ESD delimiter (/T/R symbols) 
and replaces it with two 4B Data 0 nibbles (/I symbol), per 
IEEE 802.3 specifications. The 4B5B decoder detects SSD, 
ESD and, codeword errors in the incoming data stream as 
specified in IEEE 802.3. These errors are indicated by 
asserting RXER output while the errors are being transmitted 
across RXD[3:0], and they are also indicated in the MI 
Register by setting SSD, ESD, and codeword error bits in the 
MI Status Output register. 


Manchester Encoder — 10 Mbps 


In Manchester coded data, the first half of the data bit contains 
the complement of the data and the second half of the data bit 
contains the true data. The Manchester decoder converts the 
Manchester encoded data stream from the TP receiver into 
NRZ data for the controller interface by decoding the data and 
stripping off the SOI pulse. Since the clock and data recovery 
block has already separated the clock and data from the TP 
receiver, the Manchester decoding process to NRZ data is 
inherently performed by that block. 
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Clock and Data Recovery 


Clock Recovery — 100 Mbps 


Clock recovery is done with a PLL. If there is no valid data 
present on the TP inputs, the PLL is locked to the 25 MHz 
TXC Transmit Clock. When valid data is detected on the TP 
inputs with the squelch circuit and when the adaptive 
equalizer has settled, the PLL input is switched to the 
incoming data on the TP input. The PLL then recovers a 
clock by locking onto the transitions of the incoming signal 
from the twisted pair wire. The recovered data clock 
frequency is 125 MHz and is divided down to produce a 25 
MHz clock that is sent to the controller interface signal RXC 
Receive Clock. The PLL can reliably perform the clock and 
data recovery process with up to +/-3 ns or jitter on the TP 
input. The VT6103 has an internal PLL watchdog timer that 
monitors the receiver PLL output frequency. If the receive 
PLL output frequency deviates from the TXC frequency by 
more that 3% over a 8 us interval, the device assumes that the 
receive PLL has not locked onto the TP input data properly 
and the PLL is reset. The PLL is reset by switching its input 
from the TP input data to the TXC for a period of 200 us to 
retrain it to the 25 MHz frequency from the oscillator. 


Data Recovery — 100 Mbps 


Data recovery is performed by latching in valid data from the 
TP receiver with the recovered clock extracted by the PLL. 
When invalid data is detected on the TP input, the receive data 
is held low. When valid data is detected on the TP inputs, the 
clock recovery block extracts a 125 MHz clock from the data 
stream from the TP receiver. This 125 MHz recovered clock 
is then used to latch in valid data from the TP receiver. 


Clock Recovery — 10 Mbps 


The clock recovery process for 10 Mbps mode is identical to 
the 100 Mbps mode except, (1) the recovered clock frequency 
is a 2.5 MHz nibble clock, (2) the PLL is switched from TXC 
to the TP input when the squelch indicates valid data, and (3) 
the PLL takes up to 12 transitions (bit times) to lock onto the 
preamble, so some of the preamble data symbols are lost, but 
the clock recovery block recovers enough preamble symbols 
to pass at least 6 nibbles of preamble to the receive controller 
interface. 


Data Recovery — 10 Mbps 

The data recovery process for 10 Mbps mode is identical to 
the 100 Mbps mode. As mentioned in the Manchester 
Decoder section, the data recovery process inherently 
performs decoding of Manchester encoded data from the TP 
inputs. 
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Scrambler / Descrambler 


100 Mbps Scrambler 


100Base-TX requires scrambling to reduce the radiated 
emissions on the twisted pair. The VT6103 scrambler takes 
the encoded data from the 4B5B encoder, scrambles it per the 
IEEE 802.3TP-PMD specifications, and sends it to the TP 
transmitter. 


10 Mbps Scrambler 
A scrambler is not used in 10 Mbps mode. 


100 Mbps Descrambler 


The VT6103 descrambler takes the scrambled data from the 
data recovery block, descrambles it per the IEEE 802.3 TP- 
PMD specifications, aligns the data on the correct 5B word 
boundaries, and sends it to the 4B5B decoder. The algorithm 
for synchronization of the descrambler is the same as the 
algorithm outlined in the IEEE802.3 TP-PMD specification. 
Once the descrambler is synchronized, it will maintain 
synchronization as long as enough descrambled idle pattern 
I's are detected within a given interval. To stay in 
synchronization, the descrambler needs to detect at least 25 
consecutive descrambled idle pattern 1's in a 1 ms interval. If 
25 consecutive descrambled idle pattern 1's are not detected 
within the | ms interval, the descrambler goes out of 
synchronization and restarts the synchronization process. If 
the descrambler is in the unsynchronized state, the 
descrambler loss of synchronization detect bit is set in the MI 
Status Output register to indicate this condition. Once this bit 
is set, it will stay set until the descrambler achieves 
synchronization. The output of the descrambler is also 
aligned according to the 4B/5B code groups. This alignment 
procedure is done by looking for the /J/K/ symbols at the 
beginning of the packet and then aligning all subsequent 
4B/5B words relative to the beginning of the /J/K/ symbols. 


10 Mbps Descrambler 
A descrambler is not used in 10 Mbps mode. 
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Twisted Pair Transmitter 


Transmitter - 100 Mbps 


The transmitter consists of an MLT-3 encoder, waveform 
generator and line driver. The MLT-3 encoder converts the 
NRZ data from the scrambler into a three level MLT-3 code. 
MLT-3 coding uses three levels, converts 1's to transitions 
between the three levels, and converts 0's to no transitions or 
changes in level. The purpose of the waveform generator is to 
shape the transmitter output pulse. The waveform generator 
takes the MLT-3 three level encoded waveform and uses an 
array of switched current sources to control the rise / fall time 
and level of the signal at the output. The output of the 
switched current sources then goes through a lowpass filter in 
order to "smooth" the current output and remove any high 
frequency components. In this way, the waveform generator 
preshapes the output waveform transmitted onto the twisted 
pair cable to meet the pulse template requirements outlined in 
IEEE 802.3. The waveform generator eliminates the need for 
any external filters on the TP transmit output. The line driver 
converts the shaped and smoothed waveform to a current 
output that can drive 100 meters of category 5 unshielded 
twisted pair cable or 150 ohm shielded twisted pair cable. 
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Transmitter - 10 Mbps 


The operation of the 10 Mbps transmitter is much different 
from the operation of the 100 Mbps transmitter. Even so, the 
transmitter still consists of a waveform generator and line 
driver. The purpose of the waveform generator is to shape the 
output transmit pulse. 


Functional Description 
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Twisted Pair Receiver 


Receiver - 100 Mbps 


The TP receiver detects input signals from the twisted pair 
input and converts them to a digital data bit stream ready for 
clock and data recovery. The receiver can reliably detect data 
from a 100Base-TX compliant transmitter that has been 
passed through 0-100 meters of 100 Ohm category 5 UTP or 
150 Ohm STP. The 100 Mbps receiver consists of a level 
shifter, low pass filter, adaptive equalizer, peak detector, 
comparator, baseline wander correction circuit, and MLT-3 
decoder. A block diagram of the receiver is shown in Figure 
3. The TP receiver inputs are assumed to be transformer 
coupled and terminated by external resistors. The TP inputs 
are then level shifted and pass through a 2nd order low pass 
filter designed to eliminate any high frequency noise on the 
input. The signal then goes to an adaptive equalizer. The 
adaptive equalizer consists of a programmable bandpass filter 
and peak detector. The adaptive equalizer uses the bandpass 
filter characteristic to compensate for the low pass 
characteristics of the cable, and it uses the peak detector to 
capture the peak value of the input waveform. It then uses the 
peak value as a measure of cable length to adjust the pole and 
zero placement of the bandpass filter. The bandpass filter is 
digitally programmable and has a 5 bit digital input, called the 
equalizer setting, that adjusts the frequency response to one of 
32 settings. The peak detector captures the peak voltage of 
the TP inputs, qualifies the input, and digitizes the qualified 
value to a 5 bit digital result. This digital result, called the 
equalizer setting, is used to adjust the programmable bandpass 
filter characteristic. The peak detector qualifies the incoming 
data stream by only allowing single and double baud wide 
pulses to update the equalizer setting. If the digitized peak 
value of any single or double baud wide pulse deviates from 
the current equalizer setting in the same direction for more 
than 16 consecutive pulses, the equalizer setting is 
incremented by one digital step only, independent of how 
much the new setting and current setting differ. The equalizer 
updating is only enabled when the receiver is in the unsquelch 
state (valid data detected by the TP squelch circuit). The 
baseline wander correction circuit restores the DC component 
of the input waveform that was removed by external 
transformers by subtracting the filtered output of the data 
comparator from the filtered output of the equalizer and 
adding this difference back into the input of VT6103. The 
baseline wander correction circuit is only enabled when the 
descrambler is in the synchronized state. The comparators are 
used to qualify and slice the data. There are two types of 
receive comparators: squelch and data. The squelch 
comparator compares the signal and the output of the LPF 
before the equalizer against a fixed threshold. The output of 
the squelch comparator is used by the squelch circuit and link 
integrity blocks to qualify the data. The data comparators 
compare the signal at the output of the equalizer against fixed 
positive and negative thresholds. The MLT-3 decoder takes 
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the three level MLT-3 encoded output data from the 
comparators and converts it to normal NRZ data to be used for 
clock and data recovery. 


Receiver - 10 Mbps 


The 10 Mbps receiver is able to detect input signals from the 
twisted pair cable that are within the template shown in 
IEEE802.3. The inputs are biased by internal resistors. The 
TP inputs pass through a low pass filter designed to eliminate 
any high frequency noise on the input. The output of the 
receive filter goes to two different types of comparators: 
squelch and zero crossing. The squelch comparator 
determines whether the signal is valid and the zero crossing 
comparator is used to sense the actual data transitions once the 
signal is determined to be valid. The output of the squelch 
comparator goes to the squelch circuit and is also used for link 
pulse detection, SOI detection, and reverse polarity detection. 
The output of the zero crossing comparator is used for clock 
and data recovery in the Manchester decoder. 
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Miscellaneous Functions 


Smart Squelch 


Smart squelch is responsible for determining when valid data 
is present on the differential receive inputs (TPRD+/-). The 
VT6103 implements an intelligent receive squelch algorithm 
to ensure that impulse noise on the receive inputs will not be 
mistaken for a valid signal. Smart squelch operation is 
independent of the 10Base-T operational mode. The squelch 
circuitry employs a combination of amplitude and timing 
measurements (as specified in the IEEE 802.3 10Base-T 
standard) to determine the validity of data on the twisted pair 
inputs (refer to IEEE802.3). 


The signal at the Start of Packet is checked by the smart 
squelch circuit and any pulses not exceeding the squelch level 
(either positive or negative, depending upon polarity) will be 
rejected. Once this first squelch level is overcome correctly, 
the opposite squelch level must then be exceeded within 150 
ns. Finally the signal must exceed the original squelch level 
within a further 150 ns to ensure that the input waveform will 
not be rejected. The checking procedure results in the loss of 
typically three preamble bits at the beginning of each packet. 
Only after all these conditions have been satisfied will a 
control signal be generated to indicate to the remainder of the 
circuitry that valid data is present. At this time, the smart 
squelch circuitry is reset. Valid data is considered to be 
present until squelch level has not been generated for a time 
longer than 150ns, indicating End of Packet. Once good data 
has been detected the squelch levels are reduced to minimize 
the effect of noise causing premature End of Packet detection. 
The receive squelch threshold level can be lowered for use in 
longer cable or STP applications. This is achieved by setting 
the FIOLSS bit in the PHYCONFIG register (bit 7, register 
10h). 
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Collision Detection 


For Half Duplex, a 10Base-T collision is detected when the 
receive and transmit channels are active simultaneously. 
Collisions are reported by the COL signal on the MII. If the 
ENDEC is transmitting when a collision is detected, the 
collision is not reported until seven bits have been received 
while in the collision state. This prevents a collision from 
being reported incorrectly due to noise on the network. The 
COL signal remains set for the duration of the collision. If the 
ENDEC is receiving when a collision is detected, it is reported 
immediately (through the COL signal). When heartbeat is 
enabled, approximately 1 ms after the transmission of each 
packet, a Signal Quality Error (SQE) signal of approximately 
10 bit times is generated (internally) to indicate successful 
transmission. SQE is reported as a pulse on the COL signal of 
the MII. 


Carrier Sense 


Carrier Sense (CRS) may be asserted due to receive activity 
once valid data is detected via the smart squelch function. For 
10 Mb/s Half Duplex operation, CRS is asserted during either 
packet transmission or reception. For 10 Mb/s Full Duplex 
operation, CRS is asserted only due to receive activity. CRS 
is deasserted following an end of packet. In Repeater mode, 
CRS is only asserted due to receive activity. 


Normal Link Pulse Detection / Generation 


The link pulse generator produces pulses as defined in the 
IEEE 802.3 10Base-T standard. Each link pulse is nominally 
100 ns in duration and is transmitted every 16 ms + 8 ms, in 
the absence of transmit data. Link pulse is used to check the 
integrity of the connection with the remote end. If valid link 
pulses are not received, the link detector disables the 10Base- 
T twisted pair trans-mitter, receiver and collision detection 
functions. When the link integrity function is disabled, the 
10Base-T transceiver will operate regardless of the presence 
of link pulses. 
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Jabber Function 


The jabber function monitors the VT6103's output and 
disables the transmitter if it attempts to transmit a packet of 
longer than legal size. A jabber timer monitors the transmitter 
and disables the transmission if the transmitter is active for 
approximately 20-30 ms. Once disabled by the Jabber 
function, the transmitter stays disabled for the entire time that 
the ENDEC module's internal transmit enable is asserted. 
This signal has to be deasserted for approximately 400-600 ms 
(the “unjabber” time) before the Jabber function re-enables the 
transmit outputs. The Jabber function is only meaningful in 
10Base-T mode. 


Status Information 


VT6103 Status Information is available on the LED output 
pins. Transmit activity, receive activity, link status, link 
polarity and collision activity information is output to the four 
LED output pins, selectable via LEDSEL at Rx16 (Rx10h) 
bit[6:5] as follows: 


Table 6. LED Function Definition 


a LEDO 


| 00 | Link/Act | Speed | Duplex | COL _| 
Ss 0 


LED1 LED2 LED3 


t 
xAct 
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Automatic Link Polarity Detection 


The VT6103's 10Base-T transceiver module incorporates an 
automatic link polarity detection circuit. When seven 
consecutive link pulses or three consecutive receive packets 
with inverted End-of-Packet pulses are received, bad polarity 
is reported. The VT6103's 10Base-T transceiver module 
corrects for this error internally and will continue to decode 
received data correctly. This eliminates the need to correct the 
wiring error immediately. 


Internal Loopback 


When the FLB_DPLL bit (bit-5) of the PHY Configuration 
Register (register address 1Ch) is set, transmit data is looped 
back in the ENDEC to the receive channel. The transmit 
drivers and receive input circuitry are enabled in transceiver 
loopback mode. Loopback is used for diagnostic testing of 
the data path through the transceiver without transmitting on 
the network or being interrupted by receive traffic. This 
loopback function causes the data to loop back via the output 
driver buffers such that the entire transceiver path is tested. 
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100Base-FX 


The VT6103 is fully capable of supporting 100Base-FX 
applications. 100Base-FX is similar to 100Base-TX with the 
exceptions being the PMD sublayer, lack of data scrambling, 
and signaling medium and connectors. Chapter 26 of the 
IEEE 802.3u specification defines the interface to this PMD 
sublayer. The VT6103 can be configured for 100Base-FX 
operation through either hardware or software. Configuration 
through hardware is accomplished by forcing the FXEN pin 
(pin 34) to a logic low level prior to power-up / reset 
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APPLICATION SCHEMATICS 


Revision 1.1 April 15, 2002 -28- Application Schematics 


WH Technologies, Inc. 
We Connect 


R1 for EMI test 


-PRSNT1 


-PRSNT2 


Optional 


PCICLK Oo, Ri 


AD31 
AD29 


AD27 
AD 

-CBE3 
AD 


AD21 


AD17 


-IRDY 


-DEVSEL 


-PERR 


PCIVC! 


B2 


il 
B 


B10 
B11 


B14 


B15 


B1i7 
B18 


Foe} eed (ea 
loo |N Jo: 


B20 
B21 


B23 


B31 


1D | fo [oD eo] |) | | | | |] Oh I J 
BS Joo Joo feo [eo feo] ca} cof co] co] co] N3| NRO] ND] 
1S Joo RA Je a] S| C3] NS] 3] S] co] NI] Ook FS 


-12V 

TCK 
GNDO 
TDO 
+5V_0 
+5V_2 
INTB# 
INTD# 
PRSNT#1 
RESERVED1 
PRSNT#2 


RESERVED3 
GND3 


CLK 
GND4 
REQ# 
O_2 
AD31 
AD29 
GNDS 
AD27 
AD25 
+3.3V_1 
C/BE3# 
AD23 
GND6 
AD21 
AD19 
+3.3V_3 
AD17 
C/BE2# 
GND7 
IRDY# 
+3.3V_5 
DEVSEL# 
GND8 
LOCK# 
PERR# 
+3.3V_7 
SERR# 
+3.3V_8 
C/BE1# 
AD14 
GND9 
AD12 
AD10 
M66EN 


AD8 
AD7 
+3.3V_11 
ADS 
AD3. 
GND11 
AD1 
0_3 
ACK64# 
+5V_4 
+5V_6 


TRST# 

+12V 

TMS 

TDI 

+5V_1 

INTA# 

INTC# 

+5V_3 
RESERVEDO 

O_O 
RESERVED2 


3.3VAVX 
RST# 


VO_1 
GNT# 


GND14 
PME# 
AD30 
+3.3V_0 
AD28 
AD26 
GND15 
AD24 
IDSEL 
+3.3V_2 
AD22 
AD20 
GND16 
AD18 
AD16 
+3.3V_4 
FRAME# 
GND17 
TRDY# 
GND18 
STOP# 
+3.3V_6 
RESERVED4 
RESERVEDS 
GND19 
PAR 
AD15 
+3.3V_9 
AD13 
AD11 
GND20 
AD 


C/BEO# 
+3.3V_10 
AD6 
AD4 
GND21 
AD2 
ADO 
V0_4 
REQ64# 
+5V_5 
+5V_7 


PCI32_62X2-UNIVERSAL 


Revision 1.1 April 15, 2002 


D3V3 


A18 


cinuieaii 
BPN] A] S| G] a] Nok FS 


>I 
s 


A38 


; iii 
q 4 
ro} ey 


A43 


A42 
[Aas] 

A45 

A46 

A52 


A62 


ae 
Et 


VDD DECOUPLING FOR VT6103 


VT6103 - Fast Ethernet 10 / 100 PHY / Transceiver 


RAMVSS 


Figure 4. Application Schematic Example Page 1 


-29- 


T6103 ut : 
Optional 
dl AD31 MCRS Mess p 
AD2o eon MGOE 2 TXD3 
AD2B ane? MEDS WW TxD? 
— AD28 MTXD2 — 
on — AD27 MTXD1 | 90 —_____ Eww — 
AD25 ADS MTs S TXEN <M 
- AD25 MTXE - RN1 
AD24 MTXC ER a EEPROM 
AD23 MERR rer 
AD22 MRXC ae RN1 for EMI test ii 
AD21 MRXDV i 
“ AD20 MRXDO 7 
3 AD19 MRXD1 7 
ot 5 3V3AUX a ar Hae XD 
ADTS AD17 MRXD3 seas 
AD16 MDC 93046-0P 
—_ AD15 MDIO. els. 
AD14 
-PME 
ADS0 AD13 VTEST Re, g D3v3 
AD12 f 
AD28 AD11 PYHRST 2 <-PHYRST1 seen 5% 
AD26 AD10 AUXRST# Q D3V3 
a wee =P Kwot 10K-0603 5% 
AD24 ADB PME# 
D AD7 
ADS svpD1 Dp D3v3 
AD22 ADS svop2 [24 Optional 
ADZ0 AD4 SVDD3 
AD3 
AD18 AD2 MA15 
AOTG ADI MAIS it 
ne Hee mr 10K-0603 5% 
-FRAME -CBE3 om 
Boe oo Nee i 10K-0603 5% 40K-0603 5% 
-TRDY “CBE1 MATO 
~~ CBEt# MA10 — 
pa CBEO# MAS — 
MAB — 
IDSEL MA7 — 
FRAME# MAG ue 
IRDY# MAS — 
PAR q TRDY# MA4 sia 
— Gd DEVSEL# MA3 — 
MA2 MIA 
AD13 PCICTR MA( on 
AD “INT MAO 
ADS =i PCIRST# Mp7 MO7Z 
-REO GNT# Mp6 — 
aSce REQ# MDS 10K-0603 5% 
CBEO PERR# MD4 MD4 
H MD3 — R7 
ADS MD2/EECK — = 
—— vpp1 MD1/EEDI ca 
vpD2 MDO/EEDO 
EECS 
PTIVCC2 BPCS# 
O BPRD# 
BPWR# 
es 2 ze 
RAMVDD = i Q D3v3 Remove when not using BootROM 


Application Schematics 


Technologies, Inc. 
We Connect 


WU 


RJ-45 


VT6103 - Fast Ethernet 10 / 100 PHY / Transceiver 


C18 
0.1u 


RQ R10 
49.91% 49.9 1% 
q 


INT#/PHYADO 


c19 
ou LEDO/LINK 


VDDosc 
G] RST# 
Vie10 5 
O4u 
vl 22p 22p 

GTS FC-518LS ae a ] 

PULSE PE-68515 = = 

YCL 

20PMT04/20PMT04B 


Pcivcc2 U7 D3v3 | AMS1117 

SSB Guba AMS1117-3.3 AME1117 

3V30UT — EN2V5 ba AlC1117 
3V3AUX  2V5OUT ee c26 PJ1117 

‘tourney 7 ot LM1117 

O.1u O.1u LD1117 
il i | I. | al | RC1117 

; Optional ; Optional 
For WOL function For no WOL function 
Onti p3vz3_ ~=D3V3 DECOUPLING 
Optional D3V3 pn To use MAC Phyreset signal FOR VT6103 
Mount R25 
5VSB i C32 C33 C34 
i= 40K-0603 5% R25 AU he |” 
2 -PHYRST2 -PHYRST1 = = = 
| WoL <& wee 3 | | 
For WOL function ies tu 
= L2_ FB-1206 100MHz@52ohm 
Remove when not using WOL function 
= To use External reset signal | | 


Revision 1.1 April 15, 2002 


Mount R24 and C31 


Figure 5. Application Schematic Example Page 2 


-30- 


D3Vv3 


nn 
iS 


VDD2 

GND2 
CRS/RPTR 
COL/SYMB 

TXD3 

TXD2 

TXD1 

TXDO 

TXEN 

TXC 

TXER 

VDDC 

GNDC 
RXER/ISO 

RXC 
RXDV/BYPOSC. 
GND1 

VDD1 
RXDO/PHYAD4 
RXD1/PHYAD3, 
RXD2/PHYAD2 
RXD3/PHYAD1 

MDC 

MDIO. 


RN2 for EMI test 
Optional 


lala obs || J] o] JJ) ot oho 
biaiTiiiaiidl 
Pee See ee] 


1.50K 1% 
SSOP48 


10K-0603 5% 


10K-0603 5% DUPLEX 


330-0603 5% 


330-0603 5% 


A3V3 DECOUPLING 
FOR VT6103 


D3V3 


A3V3 


FB-0805 100MHz@1000hm 


L3 FB-1206 100MHz@52ohm 


ay 4 


Application Schematics 


WOR ie er” VT6103 - Fast Ethernet 10 / 100 PHY / Transceiver 


ELECTRICAL SPECIFICATIONS 


Absolute Maximum Ratings 


Electrostatic Discharge Fo - | 3) | Kv | Human Body Model 
Power Supply Voltages (All) VDD, VCC, VCCOSC, VCCPLL, VCCRX, VCCTX 


Note: Stress above the conditions listed may cause permanent damage to the device. Functional operation of this 
device should be restricted to the conditions described under operating conditions. 


DC Characteristics 
Tc -0-100°C, Vpp =3.3V +0.3V, GND = 0V 
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[x oapoignYorge [09m [— |v [eens 
Se 
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ex [mrcape || |e [cin TxD TRENT 
[Gaur [np capacinse [| 78h oie xD, DV ER RRC TRC 
[tn [Poversumivcoren [| 50 | mA fami 
[tin PoverSumy Coren | — [80 | mA [ivopeete 
ny [Povertpnestine | 2 [fm] 


AC Characteristics 


AC timing specifications provided assume an REXT of 6.19K +1%, clock rate of 25MHz +0.005%, power supply voltage of 3.3 
to 3.6V, and case temperature between 0 and 100 °C. 
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100BaseT Transmitter Characteristics 


symbol Parameter__ | min [typ] tex__[unit|cComment__ 
[fountain 2 | |v fotrawamy 
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[Jose inewaiatammie (28 |__| Ym fs (008m 
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[fects ia feo 
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[—_[rensnneronchp roves | Lm [0a 


10BaseT Transmitter Characteristics 
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Crystal Oscillator Characteristics 


Symbol 


PLL Frequency Multiplier Characteristics 


a PLL Acquisition Time P| 50s 25% Frequency Change 


[fico opening teeny voomseww | [a wmf 
[Jeo opener tonseowe [| [ame] [ie [ 
[fret our cinccinestortem [|| fe | 
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FX Characteristics 
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Table 7. MI Interface MDIO Output Timing 


Symbol 
DL pie 


T2 / Taos |MDIO Input Setup Time ESE To MDCK rising edge 
T3 / Tion|MDIO Input Hold Time Fo ff fons | To MDCK rising edge 
TL /Tmop |MDIO Output Delay fo | | 300 | ons | To MDCK rising edge 


T4 ————_} 


MDIO 
(OUTPUT) 


MDC 


MDIO 


(INPUT) Valid Data 


Figure 6. MI Interface MDIO Timing 


Table 8. MI Interface MDIO Interrupt Pulse Timing 


MDCK to MDIO Interrupt Pulse Asertion Delay 10 
MDCK to MDIO Interrupt Pulse Deassertion Delay 
Interrupt 


Event J NO 


MDIO 
(OUTPUT) 


Figure 7. MI Interface MDIO Interrupt Pulse Timing 
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Table 9. LED On/ Off Timing 


T, LED[3:0] On Time 68 ms 
To LED[3:0] Off Time 68 ms 


LED[3:0] 


Figure 8. LED On / Off Timing 


Table 10. MII Transmit Data Timing 


T; TXDJ[3:0], TXEN, TXER Setup to TXC 10 ns 
To TXD[3:0], TXEN, TXER Hold from TXC 0 ns 


TX_CLK 


| T1 —=|=— 12 - 


TXD [3:0] 


TX_ER (INPUT) 


Figure 9. MII Transmit Data Timing 


Table 11. MII Receive Data Timing 


T) RXDJ[3:0], RXDV, RXER to RXC Output Delay 25 ns 
T> RXC Clock Period 40 ns 


RX_CLK 


RX_ER (OUTPUT) 


Figure 10. MII Receive Data Timing 
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Table 12. MII Heartbeat Timing 


T; COL Heartbeat Delay 900 ns 
T COL Heartbeat Duration 1000 ns 


TX_EN 


TX_CLK 


Tl | T2 ~ 


Figure 11. MII Heartbeat Timing 


Table 13. MII Jabber Timing 


Ty Jabber Activation Time 20 150 ms 
To Jabber Deactivation Time 490 ms 


TX_EN 


TXD [3:0] 


Figure 12. MII Jabber Timing 
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Table 14. MII 10Base-T Normal Link Pulse Timing 


Clock, Data Pulse Width 
Link Pulse to Link Pulse Period 


T2 


Figure 13. MII Normal Link Pulse Timing 


Table 15. MII Auto-Negotiation Fast Link Pulse Timing 


Symbol [Parameter___{ tin typ {iax| unit [Comment _ 
[ek ne es 


Clock Pulse to Clock Pulse Period 
Clock Pulse to Data Pulse Period 
Burst Width 

FLP Burst to FLP Burst Period 


Fast Link 
Pulse (s) 
cloc data clock data 
pulse pulse pulse pulse 
TS > 
T4 
FLP FLP 
Bursi Bursi 


Figure 14. MIT Auto-Negotiation Fast Link Pulse Timing 
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Table 16. 100Mb/s Receive Packet Timing 


T, Carrier Sense On Delay 100 ns 
To Receive Data Latency 160 ns 


RD+/- 


RX_ER/RXD [4] 


Figure 15. 100Mb/s Receive Packet Timing 


Table 17. 100Mb/s Transmit Packet Timing 


TXC to TX+/- Latency 
T TXC to TX+/— Deassertion 


TX_CLK 


TX_EN 
TD+/- 
Figure 16. 100Mb/s Transmit Packet Timing 
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Table 18. 10Mb/s Receive Packet Timing 


Carrier Sense On Delay 
Receive Data Valid Delay 2200 
Receive Data Latency 


eT 1] 


CRS 


——_— T2 —— 


—_—_— T3 — 


RXD[3:0] 


RX_ER/RXD [4] A 


Figure 17. 10Mb/s Receive Packet Timing 


Table 19. 10Mb/s Transmit Packet Timing 


TXC to TX+/- Latency 
T> TXC to TX+/— Deassertion 


TX_CLK 


TX_EN 


TD+/- 


Figure 18. 10Mb/s Transmit Packet Timing 
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PACKAGE MECHANICAL SPECIFICATIONS 


' AARAARARAARRAARAAAARRAR 
CTA ee ae Product Part Number 


VT6103 oe Date Code, Chip Revision, 
YYWWRR_ TAIWAN 


NEAR oh and Country of Assembly 


! a 
RO akon Lot Code 


i Z 
— 


See Detail F 
CONTROLLING DIMENSION INCH 
Millimeter Inch fe 
Symbol Min Nom Max Min Nom Max 
A 2.41 2.59 2.79 0.095 0.102 0.110 
A1 0.20 0.30 0.40 0.008 0.012 0.016 
A2 | 2.26 2.39 2.52 0.089 0.094 0.099 
b 0.20 0.25 0.34 0.008 0.010 0.0135 
c 0.13 0.20 0.25 0.005 0.008 0.010 : ! 
D 15.75 15.88 16.00 0.620 0.625 0.630 ee Jin oy 
E1 7.39 7.49 7.59 0.291 0.295 0.299 2 ee ae a 5 a als 
e 0.64 BASIC 0.025 BASIC \ L va 
E 10.03 10.31 10.67 0.395 0.406 0.420 SN cae 
L 0.51 0.76 1.02 0.020 0.030 0.040 ee, 2 
L1 1.42 0.056 | °° ~ 
0 0° 8° 0° 8° Detail F 


Figure 19. Mechanical Specifications — 48 Pin SSOP Package 
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